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Development of Raman Laser Based on Synthetic Diamond Crystal
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Abstract: Stimulated Raman scattering( SRS) is a kind of efficient nonlinear optical frequency con—
version technology to extend laser wavelength range and it has extensive prospects for various appli-
cations. Thus it is important to develop new Raman medium with excellent optical properties and
improve the performance of Raman laser. Compared with conventional Raman materials diamond
grown by chemical vapor deposition ( CVD) has high Raman gain coefficient large Raman frequen—
cy shift outstanding thermal conductivity and broad optical transmission range. These properties are
beneficial to raise average output power and conversion efficiency of Raman laser. In this paper the
optical and thermal properties of the CVD diamond were introduced briefly and researches on Ra-
man lasers based on synthetic crystal diamond were summarized in ultraviolet visible and infrared

range respectively. Finally the development of diamond Raman lasers was forecasted.
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Tab.1 Comparison of material parameters of Raman crystal at room temperature
/ / / 1
1 1 / 1 1 6 1 ( cm *® GW_ )
/em™ cm” /pm 6 (Wem™ «K) (I07°K™)
(1I07°K™) @1 064 nm
Diamond 1332.3 1.5 >0.23 15 2 000 1.1 17
Ba( NO,;) , 1047.3 0.4 0.35~1.8 -20 1.17 18.2 11
2.6(a) /3.8(b) / 4.0(a) /1.6(b) /
KGd( WO0,) , 768 /901 7.8/5.9 0.34 ~5.5 -4.3~5.5 3.5
3.4(c) 8.5(¢)
YVO, 890 3.0 0.5~5.0 3(a)8.5(c) 5.2 4.8 4.5
LiO, 770/822 5.0 0.31~4.0 -95 4.0 28( a) /48( c) 4.8
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Tab.2 Performance of Raman lasers based on synthetic diamond
273 nm 2011 60 mW 25% 14
573 nm 2008 (6.5 ns) 1.18 W 75% 15
573 nm 2010 (21 ps) 2.2 W 41% 37
604.5 ~619.5 nm 2013 1.5W — 23
736.6 ~750.4 nm 2015 85 mW 7% 27
890 nm 2015 (65 fs) 820 mW 32% 38
1 240 nm 2010 375 mW — 28
124 nm 2010 (8 ns) 2 W 84% 17
1 240 nm 2011 1.6 W 18% 24
1217 nm 2013 5.1 W 12% 39
1209 ~1 256 nm 2013 4.4 W 23% 30
1 240 nm 2014 (9 ps) 2.75 W 76% 40
1 240 nm 2014 108 W 34% 25
1 240 nm 2015 381 W 61% 26
1 485 nm 2011 1.63 W 56% 24
1 485 nm 2013 14.5 W 65% 21
1.63 wm 2012 (6 ns) 47 W — 34
3.38 ~3.80 pm 2014 (3 ~4 ns) 80 pJ — 2
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